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.
$N=\{X, Y, K, r\}$ .
$a\in X$ $y\in Y$ :
$Y(a)=\{y\in Y;K(a, y)\neq 0\}$ ,
$e(y)=\{x\in X;K(x, y)\neq 0\}$ ,
$X(a)=\cup\{e(y);y\in Y(a)\}$ ,
$U(a)=x(\alpha)-\{a\}$ .
, $S$ , $L(S)$ (resp. $L^{+}(S)$ ) $S$ (resp.
) , $A(\subset X)$ , $\in_{A}(\in L^{+}(X))$ $A$ . $A=\{a\}$
$\in\{a\}$
$\hat{\mathrm{c}}_{a}$ . $f$ $Sf$ .
$p,$ $q$ $1/p+1/q=1,1<p<\infty$ , $\phi_{p}(t)=|t|^{p-1}\mathrm{S}\mathrm{i}\mathrm{g}\mathrm{n}(t)$
.
2 $w_{1},$ $w_{2}\in L(Y)$
$H_{p}(w_{1})= \sum ry\in Y(y)|w1(y)|^{p}(\leqq\infty)$ ,
,
$((w_{1}, w_{2}))= \sum_{y\in}Yr(y)w_{1}(y)w2(y)$
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. , $u\in.L(X)$ ,
$D_{p}(u)=H_{p}(du)=((\phi_{p}(du), du))=H_{q}(\phi_{p}(du))$
.. $D_{p}(u)$ $u$ P–Dirichlet , $D_{p}(u)<\infty$ , $u$ P–Dirichlet
. , $u\in L(X)$ , $P$-Laplacian $\Delta_{p}u(x)\in L(X)-$
$\Delta_{p}u(x)=\sum_{y\in Y}K(X, y)\phi_{p}(du(y))$ $(x\in X)$
. , $du\in L(Y)$
$du(y)=-r(y)^{-1} \sum\in \mathrm{x}K(Xx’ y)u(x)$ $\{y\in Y)$
.
1.1. $\Delta_{p}u(x_{\mathit{0}})=\Sigma_{y}\in Y(x_{\text{ }})r(y)^{1p}-\phi p(u(x)y-u(X\mathrm{o}))$ . , $x_{y}$ $x_{0}$
$y\in Y(x_{0})$ . , $k$ , $\Delta_{p}(ku)(X\mathrm{o})=\phi_{p}(k)\Delta u(pX0^{)}\cdot$
1.2. $u,$ $v\in L(X)$ $Su$ $Sv$ ,
$(( \phi_{p}(du), dv))=-\sum_{x\in \mathrm{x}^{\Delta_{p}(x)}}uv(x)$ .
$u\in L(X)$ $A(\subset X)\text{ }\Delta_{p}u(x)=0$ (resp.
,
$\Delta_{p}u(x)\leqq 0$ ) , $u$ $A$
(resp. $p$– ) .
1.3. 1.2 $\text{ },$ $.u$ $A$ (resp. P– )
$X-A$ $0$ $f\in L^{+}(X)$ , $((\phi_{p}(du), df))=0$ (resp.
$\geqq 0)$ .
1.4. $a_{i}>0$ , $R^{n+1}$ $f(s;t_{1}, \ldots, t_{n}):=\Sigma_{i=1}^{n}a_{i}\phi p(ti^{-S})$
, $s$ (resp. $t_{i},$ $i=1,$ $\ldots,$ $n$ ) (resp. ) .
1. 1 1. 4 :
$\yen_{J\backslash }]$ . $5.1$) $u,$ $v\in L(X)$ $u(x)\leqq v(x)$ $u(x_{0})=v(x_{0})$ , $\Delta_{p}u(x\mathrm{o})\leqq\Delta_{p}v(x\mathrm{o})$ .
2) $u,$ $v\in L(X)$ $u(x_{0})\leqq v(x_{0})$ , $\Delta_{p}(u\wedge v)(x_{0})\leqq\Delta_{p}u(x_{\mathit{0}})$ .
3) $u\in L(X)$ $x_{0}\in X$ ( , $\sum_{y\in Y()}r(y)1-p\phi p(u(X)y-s_{\mathit{0}})x0$ $=0$
$s\mathrm{o}\in R$ 1 . , $x_{y}$ x $y\in Y(x_{0})$ .




1. 5, 2) :
1.6. $u_{1}$ $u_{2}$ $A$ , $u_{1}$ A $u_{2}$ $A$ .
1. 5, 3) :
1.7. $u\in L(X)$ $A$ $P$- . , $x_{0}\in A$ ,
$A$




1. 1 1. 5, 2) :
1.8. $A$ X . $u$ $-v$ $A$ $X-A$
$u\geqq v$ , $A$ , $X$ $u\geqq v$ .
1.9. $A$ X . $u$ $v$ $A$ $X-A$ $u=v$
, X $u=v$ .
.
1.1O. $\{u_{\alpha}\}_{\alpha}$ X $A$ $p$- .
, $x_{0}\in A$ {u\alpha (xo)} , $x\in A$ $\{u_{\alpha}(x)\}_{\alpha}$ .
$u\in L(X)$ , $u$ $A$ :
$A$ $A’$ $A’$ p $h\in L(X)$ X–A’
$u\geqq h$ A’ $u\geqq h$ .
1. 5, 3) 1. 8 :
1.11. $u(x)\in L(X)$ p-
.
\S 2. Dirichlet
, $X$ $A_{0}(\neq\emptyset)$ , $X’=x-A0$ . ,
$\mathscr{D}=\mathscr{D}^{(p),A_{0}}=$ {$u\in L(X)$ ; $D_{p}(u)<\infty$ $A_{0}$ $u=0$}
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, $\mathscr{D}$ $[D_{p}(\cdot)]^{1/p}$ .




$\mathscr{D}_{A}^{(p)}(\varphi)=$ { $u\in \mathscr{D};A$ $u=\varphi$}.
, $N$ Dirichlet .




(2.1) $\in \mathscr{D}_{A}^{(p)}(\varphi)$ $u\in \mathscr{D}_{A}^{(p)}(0)$ , $((\phi_{p}(d\text{ }), du))=0$ .
$h\text{ }\varphi_{A}^{()}p$ . $\varphi_{A}^{(p)}$ $X’-A$ 1. 3 (2.1)
.
2. 2. $A$ , \mbox{\boldmath $\varphi$}\in L(X) $\mathscr{D}_{A}^{(p)}(\varphi)\neq\emptyset$. , $D_{p}(\varphi)$
$<\infty$ , $A(\subset X’)$ $\mathscr{D}_{A}^{(p)}(\varphi)\neq\emptyset$ .
2. 3. 1.4 1.5, 3) $u\in L(X)$
: $(u_{U(a}^{(p)}))(a)=m_{p}(u;a)$ . , $u$ $A(\subset X)$ r (resp. r )
$a\in A$ , $(u_{U(}^{()}pa.))(a)=u(a)$ (resp. $(u_{U(a}^{(p})$) $())a\leqq u(a))$
.
.
2. 4. $A,$ $A’$ X’ A\subset A’ . , $\varphi\in L(X)$ $\mathscr{D}_{A}^{(p)}(\varphi)\neq\emptyset$
,
$(\varphi_{A}^{(p)})_{A’}=\varphi_{A}^{(p)}$ .
X’ $A$ , $L(A)=\{\varphi\in L(X);\mathscr{D}^{(p})(A\varphi)\neq\emptyset\}$ . $L(A)$ $\mathscr{D}$
$:.\varphi\mapsto\varphi_{A}^{(p)}$ .
2. 5. 1) $\varphi\in L_{A}$ $c$ . ,
(22) $(c\varphi)_{A}(p)=c\varphi_{A}(p)$ .
2) $\varphi,$ $\psi\in L_{A}$ $A$ $\varphi\leqq\psi$ , $X$ $\varphi_{A}^{(p)}$ $\leqq\psi_{A}^{(p)}$
.
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3) \mbox{\boldmath $\varphi$}\in LA :
(2.3) $\min(\mathrm{O}, \inf_{A\varphi})\leqq\varphi_{A}^{(p)}\leqq\max(\mathrm{O}, \sup_{A}\varphi)$ .
\S \S . r $\overline{g}^{(p)}$
$a\in X’$ , 2. 1 $A$ $\{a\}$ , , $\varphi$ 1 . , $1_{\{\}}^{(p)}a\in \mathscr{D}$
. , $1_{\{a\}}^{(p)}$ $D_{p}(1_{\{\}}^{(}p))a\neq 0$ .
3. 1. $\overline{g}_{a}^{(p)}=\overline{g}^{(p)}(\cdot, a)\in \mathscr{D}$ $a\in X’$ $p$ (
, $p$- ) :
(3.1) $\overline{g}_{a}^{(p)}=\overline{g}^{(p)}(\cdot, a)=[D_{p}(1^{(}p))\{a\}]^{1}/(1-p)1^{()}\{a\}p$ .
r :
3. 2. 1) $X’$ $\tilde{g}_{a}^{(p)}\leqq\overline{g}_{a}^{(p)}(a)=[D_{p}(1^{(}p))\{a\}]1/(1-p)$ .
2) X’ $\Delta_{p}\overline{g}_{a}(p)=-\epsilon_{a}$ , , $\overline{g}_{a}^{(p)}$ $X’-\{a\}$ X’ . ,
$a$ X’ g-(ap) $>0$ , $0$ .
3) $u\in \mathscr{D}$ ,
(3.2) $((\phi_{p}(d\overline{g}_{a}^{(})p), du))=u(a)$ .
4) $p=2$ , $f\in L(X)$ $Sf$ $S_{f}\subset X’$
(3.3) $f(a)=- \sum x\in X\Delta 2f(X)\tilde{g}_{a}((2))X$ .
$5) \sum_{x\in A_{0}}\Delta_{p}\overline{g}_{a}^{()}p(x)=1$ .
3. 3. $\overline{g}_{a}^{(p)}(b)=((\phi_{p}(d_{\overline{\mathit{9}}^{()})}b^{p}’ d_{\overline{\mathit{9}}_{a}^{(}))}p)(\alpha, b\in X’)\cdot$
$\overline{g}_{a}^{(p)}\in \mathscr{D}$ X’ $A$ $(\overline{g}_{a}^{(p)})_{A}$
:
3. 4. A\subset X’ $a\in A$
$(\overline{g}_{a}^{(p)})_{A}(x)=\overline{g}a((p))X(x\in X’)$ ;
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$a\not\in A$ , $A$ ,
$(\overline{g}_{a}^{(p)})_{A}(X)\leqq\overline{g}a)(p(X)(x\in X’)$ .
$A_{0}$ $\{a\}$ $\overline{g}_{a}^{(p)}$ .
, .
.
$w\in L(Y)$ , :
$I(w;x)= \sum_{yY}\in yK(x, y)w()$ .
$w\in L(Y)$ , $w\in L(Y)$ $A_{0}$ $\{a\}$ :
$I(w):=- \sum_{x\in A_{0}}I(w;x)=I(w;a)$ ;
$x\in X’-\{a\}$
$I(w;x)=0$ .
$F(A_{0}, \{a\})$ $A_{0}$ $\{a\}$ , $F_{q}(A_{0}, \{a\})$ $\{w\in F(A_{0}$ ,
$\{a\});Sw$ } $L_{q}(Y;r):=\{w\in L(Y);H_{q}(w)<\infty\}$
. , $L_{q}(Y;r)$ $[H_{q}(\cdot)]^{1/q}$ .
2 $x,$ $x’\in X$ , $x$ $x’$ $P$ $(C_{X}(P), C_{Y}(P),$ $p)$ . ,
X $C_{X}(P)=\{x_{0}, x_{!}, x_{2}, \ldots, x_{n}\},$ $Y$ $C_{Y}(P)=\{y_{1},$ $y_{2}$ ,
$y_{3},$ $\text{ }$ . . , y $p\in L(Y)$ :
$x_{0}=x,$ $x_{n}=x’,$ $x_{i}\neq x_{j}$ $(i\neq j)$ ;
$\{x\in X;K(x, y_{i})\neq 0\}=\{x_{i-1’ i}x\}$ $(i=1,2, \ldots, n)$ ;
$p(y)=0(y\not\in C_{Y}(P)),$ $p(yi)=-K(x_{iy)}-1’ i(i=1,2, \ldots, n)$ .
:
(3.4) $e_{a}^{(q)}= \inf\{H(w);W\in F_{q}(A_{0}, \{a\})$ $I(w)=1\}$ .
.
(3.4) 1 ( $\mathrm{c}$ . $\mathrm{f}$ . [7], p.107).
$\hat{w}$ $v_{x’}\in L(X)$. :
$v_{x’}(x’)=0,$ $v_{x’}(x)= \sum_{y\in Y^{r(y}})p(y)\phi q(\hat{w}(y))$ $(x\neq x’)$ ,
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, $p(y)$ $x’$ $x$ P . $P$
.




3. 6. [3] Examples 3.1, 3.2, 3.3




4. 1. $\{g_{a}(\sim(p)x)\}_{a}\in \mathrm{x}$’ $x\in X’$ .
. $x\in X’$ $x_{0}\in A_{0}$ $y_{0}\in Y$ $K(x, y_{0})K(x\mathit{0}’ y_{0})=-1$
. , A0 $\Delta_{p}\overline{g}_{a}(p)\geqq 0$ , 3. 2, 5)
$1\geqq\Delta_{p}\overline{g}_{a}^{()}(_{X}p0)=\Sigma_{y()}\in Yx0r(y)^{1p}-\emptyset p(\overline{g}_{a})(p(x_{y})-\overline{g}_{a}^{(}(p)X_{0}))$
$=\Sigma_{y\in Y(xo)}r(y)^{1}-p\emptyset p(\overline{g}_{a}p)((x_{y}))\geqq r(y_{0})^{1-p}|\overline{g}^{()}a^{p}(x)|^{p-1}$ .
, $x_{y}$ $x_{0}$ $y$ . $\{\overline{g}_{a}^{(p)}(x)\}_{a\in x}$,
’\ . 1. 10 $\{\overline{g}_{a}^{(p)}.\}-a\in x$’ $x$ , ,
.
$\text{ _{ } _{}\overline{g}_{a}}(p)(x)$ $\overline{g}^{(p)}$ $(x, a)$ .
$X’$ $\{x_{j}\}$ , $N$ :
$X’$ $A$ , $j\underline{\geq}$ $j$
$x_{j}\not\in A$ .
N $\{x_{j}\}$ , 4. 1 $\{\overline{g}^{(p)}(x, x_{j})\}_{j}$ $x\in X’$
$\{\overline{g}^{(p)}(\cdot, x_{j})\}$ . $\{\overline{g}^{(p)}(\cdot, x_{j})\}$ ,
$\{x_{j}\}$ , , 2 , 2
. $N$ $P$- . $N$ p-
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$N$ , $\partial_{p}N$ . $x\in X,$ $z\in\partial_{p}N$ $\{x_{j}\}$ in $X’$
$z$ , $\overline{g}^{(p)}(x, z)=\tilde{g}_{z^{p)}}^{(}(x)=\lim_{jarrow\infty^{\tilde{g}}}(p)(x, x_{j})$
$\{x_{j}\}$ . , $x\in A_{0}$ , $\overline{g}^{(p)}(x, \mathcal{Z})=0$
.
, $\overline{g}^{(p)}(\cdot, z)$ $X’$ . 3. 2, 5) , $z\in\partial N$ ,
$\sum_{x\in A_{0}}\Delta\tilde{g}^{(p})(x, z)=1$ .
, $p- \text{ ^{ } }\overline{x}:=x’\cup\partial_{p}N$ $d^{(p)}$
:
(4. $\cdot$ 1) $d^{(p)}(X_{1}, X_{2}):= \sum_{x\in X’}\alpha(x)\frac{|\overline{g}^{(p)}(X,X1)-\overline{g}^{(}p)(X,X2)|}{1+|\overline{g}^{(p)}(_{X},X1)-_{\vec{\mathit{9}}^{(}}p)(_{X,X}2)|}$ $(_{X_{1},X_{2}}\in\overline{X})$ .
, $\alpha(x)\in L^{+}(X$ ‘ $)$ , $\Sigma_{x\in X’}\alpha(x)<\infty$ .
$\overline{X}$ , $X’$
– .
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